Phosphorylation of insulin-like growth factor binding protein-3 by deoxyribonucleic acid-dependent protein kinase reduces ligand binding and enhances nuclear accumulation.
The IGF binding proteins (IGFBPs) regulate the mitogenic effects of IGFs in the extracellular environment. Several members of this family, including IGFBP-3, also appear to have IGF-independent effects on cell function. For IGFBP-3 and IGFBP-5, both of which are translocated to the cell nuclei, these effects may be related to their putative nuclear actions. Because reversible phosphorylation is an important mechanism for controlling nuclear protein import, we have examined the effect of phosphorylating IGFBP-3 with a number of serine/threonine protein kinases on its nuclear import. Phosphorylation of IGFBP-3 by the double-stranded DNA-dependent protein kinase (DNA-PK) increased both the nuclear import of IGFBP-3 and the binding of IGFBP-3 to components within the nucleus compared with nonphosphorylated IGFBP-3. However, there was no difference in the binding of the nuclear transport factor, importin beta, to nonphosphorylated and phosphorylated IGFBP-3. The ability of the DNA-PK phosphoform of IGFBP-3 to bind IGFs was severely attenuated, and in contrast to nonphosphorylated IGFBP-3, the DNA-PK phosphoform was unable to transport IGF-I to the nucleus. Furthermore, IGFBP-3 was phosphorylated by DNA-PK when complexed to IGF-I causing the phosphoform to release IGF-I. Together, these results suggest that when IGF-I is cotransported into the nucleus by IGFBP-3, phosphorylation of IGFBP-3 by nuclear DNA-PK provides a means for releasing bound IGF-I and creating a phosphoform of IGFBP-3 with increased affinity for nuclear components.